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The minimum is always corn arnt,ively low on radia- 
tion ni hts where there is litt Q e if any warm free air 

nounced on t.he vnlley floor, but also quite evidcnt in a 
sheltered cove, even though located on a. slo e. For t,he 

on steep slopes. a given we:i mi the 1tttt.er hnving a. niucli 
larger amount of warm free air facing it. aiid at the same 
time not being so freely exposed t,o the sky as t.o suffer 
tlie same loss through rdiution m the gentlo slope. 

When a slope hns opposing niouiit:linu close by. t l ir  
minima are lower, even t.hough t.hese niount,ains, i!i Inis- 
ing t.he sky line, affect. tho low of 1ir.at. t,hi*ougli iwlili.t.ioii. 

Althouoh the summit, of n inount~:i.in is usually situ- 
ated ideany for rarliat ion purposes. t.lic liiglimt minilnuin 
is, nevert,helesa, noted a.t the very :iuinniit, during i n v w  
sion condit.ions, except when eit.liei- its aurrouiitlings inass 
is great or its vertical height, is grwt.. tt knob pnrttiking 
largely oi t.he teniperat.urt> of t,lic. frce tLir. 

Where the 111as.c is wetit. 11 In.r,ot? nuinLer of r:iiIintiiig 
surfaces are present , Giiic.1i sei:ve t o  rciluce tlie t.emperii- 
ture to a greuter degree t.litiii if the suminit. wertt I t  1iuw 
knob, and in lowering the tempertitiire in the vicinity id 
the summit the cent,w of the thrrmil Iwlt. is nlso lowwd.  

The center of it thel.ninl brrlt. is lowest. on II mount;iiii 
slope where tlicre is no opposiiig slope iiriir by r i n d  tlir 
niass above in the regic.)n of tlic sununit. is ,vrc+nt. 'I'lte 
Tryon slope is IL typicill esiini )le of t.liis contlit,ion, wlirre 

400 to 501) f re t  above t.lie v1111e.v f l o ~ r ,  there oftoii lwitip 
differences of 15 to 30 degrees F. l)etv,-een t.liese points 
separated by only a. few liundretl feet.. 

On the other hand, t.hr center of tliv tlicwiial bclt. is 
high when the slope culniinut.es iu R ktiot), so that thew 
is no considerable ninss netw t,he summit., xiid t,liin is s(i 
whether there are o posing slopes or not,. 

and there is a great mass tl.kJoVe n e ~ r  the summit, the 
thermal belt is relat.ive1 narrow, a.s bot.11 t,liesr c,oiiditions 

as a whole, is a cold one. If. 011 the other liaii11, ii slope is 
st.eep ancl there are no opposing slopes i i e ~ r  by tiiitl 110 
great niass near t,lie sunmiit, the entire sitle of the mwn- 
tain is relat,ivelp war111 tluriog night. invel&iis. 

The t.eniperature, ordinarily, on n iiiali t of inversion falls 
along the entire dope, as well a.s on h c  vtilley floor. but 
with increased elevat.ioii t.he fall is less niiil less, a.nd t,lic. 
center of the belt rises steadily from nighttall to t lawi .  

Mountain breezes do not, blow down t,he sides of a inoiin- 
tain from a niere knob, but. where t,he niass is great, iis at 
Altapass on the main Blue Ridge, or at. Tryon, t.hr brcezc* 
is frequently obserreg. The mass being freely exposed 
with its great surface, in fa.ct an elevat,etl plat.ea.u, l~ecomes 
covered with a blanket of cold air on radiation nig1it.s and, 
if the revailing wind is favorable, aft.er 11 t.ime this cold 
air rus Yl es down the side of a niountsin in a more or less 
waterlike flow, being mechanicnlly warmed in it,s tlesc.cnt., 
but nevertheless serving t.o lower the t.eniperatiire, a.t. 1ea.s.t 
for a time, on tlie slope, while raising it, in t.he vnlley be- 
low7 where the tempern.t,iire has alreatlp falhv to  n low 
point. If thewind is blowing from ttn unfavora.bluc usrt.er, 

favorable conditions are present. 

nrailab f e for interchange. This condit.ion is niost pro- 

same renson t,he minima are lower on padun P slopes than 

the highest niininiuiii is usun I Ly fount1 at  :in altitude of 

When opposing s P opes nre present in the l o w c ~  levels 

tend toward lower iiig s It, tc?rnperti.tures. S1ic-11 11. slope, 

the mouiitain brceze does not develop, evcn t,houg \ i ot.lwr 

Inversions are niost frequeii t (luring the nionths of 
B tay and November, when the weather conditions are 
i i s u d y  settled i n  t,he mountain region, long periods of 
ftiir weiit.lirr them prevailing. They are somewhat more 
pronouIi(:cil in t,hs lat,t.er month because of the greater 
lcng+ of  the night., the thermal belt rising as tlie length 
of night inc.reasrs. 

1 nrersions x.rt' dinost. z k s  frrqucnt (luring the summer 
iiionthu. but, the range is ama.11. In  the winter months, 
when t1ic.T iire niucli less frequeiit, trhe range is great. 
1)uriiig :I plbriod of fair weat-her the range of iiiversion 
inc.re:ws stcidil>- up t.i) iihout. t h  lifth night,, the peak 
Iwiii,v reached at .  tlia t t,itiic.. 'l'herecift.er increasing VR or 
iml inipiirit.ics in tlir form of (lust. ant1 smoke inter i re  
wit.li r;i(Iint,ioii. 'J'lie lunge of inversion depends decidedly 
upon r i h t i w  t i . 1 ~ 1  ~ l ~ s o l i i t ~  1iumitlit.y. The va.por pres- 
sure wiitrols the tlepree of iiiversion i i i  that t.he loss of 
lieat, 1))- r:itliiitic.iti t)lirougIi moist air is small, while 
tlirii~lgli t l r ~  iiir i t  is large. 

'I'li~ 1owe:st ebsolu t.r iintl iirera1g.e niiiiiniti (luring t.he 
cliltirtb rcse:ircli were f trui i t l  in :I. smti.11 frost pocket, a.t 
Higlihiitls, tni  t t,he lowest minimum oonsicleriiig altitutlo 
;i!)ovc SCLI l rwl  w:is foiud iii ti. with viilley floor of t.hc 
Friwr.li J3ruiitl Riwr  i i c ~ r  Bla.iity-e. 

The higlwr t t m  wrzi tiiws on t,he slopes t tnd cert.aiii suin- 

fruit prowitip iii so f:ir iis t 1 1 ~  absence of frost is concerned, 
11s cwiipiirtvl wi t.li t.lir vtdley Iloors, but considerable injury 
o f t . i s I i  occurs from freezes iii the wint,er and early spring in 
tho upprr tiiitl niitltllt~ levels aft,er protra.ct.cd heatet! pe- 
riwls i i i i d  growing weather wliicli h a t 1  served to swell the 
bu tl s . 

inits ii i  t lw  Chro 1 i r i r i  Inountti.in region are favorable for 

THE EFFECT O F  A "LID" ON T H E  TEMPERATURE AND 
TRANSPARENCY O F  T H E  LOWER AIR.' 

By . IACQUES W. REDWAY, Mouut Vernon, N. Y. 

The word "lid" was coinecl by Sir Napier Shaw to 
cltwribe a coiidit,ion in t,he lower nt,niosphere in whicli a 
warm layer overlying .z cooler one nct.s as a limiting 
h i e  or lid to the convectional circiilat,ion of the under- 

lving air. If t.lic warm lagcr is in mot.ion relative to 
the air below-, as it. usually is, the lid may be turbulent. 
The convcdonal currei1t.s of warm iiiore or less ha.zy 
uir rising from t,he surface stop and spread harizont-ally 
on reac.hing t,he lid. Thus, the haziness is confined ancl 
t.he amount. of a.ir to be warmed by the emth's surface 
is limited. IVIien the haziness is larmely clue to snioke, 
t.lie aviator is inore concerned than tRe mariner, for the 
air is c.lea.rest near the earth's surface; but when the 
haziness is due niost,ly to moisture aonditions of the air, 
the haze is likely to he densest a t  t'he earth's surface, 
unless clouds tead t.o form a t  t.he lid. The presence of 
ti lid iankrs thc tein ernturc at Mount Vernon about 
the same as t,htit in &BW York City (Whitehall Build- 
ing). Without a lid, however, thc ran e a t  Mount 
Vernon is several clegrces greater than a t  % ew Yo&- 
C. F. B. 

1 Presented before the Amenoan Metaorologic!ul Societv at New York Jan. 3 1920. 
This paper is a rtnrranyement of a part of a chapter on'the "Principles of the'trana- 
parenney of the air governing visibilily," in 1x10 of the author's b o o k  


